alVI™ Steri-Drape™ Thyroid Drape 



Description 

All-in-one procedure drape, with diamond shaped aperture, made of 

3M™ Steri-Drape™ Absorbent Impervious Material creates a sterile field during 

thyroid surgery. 

Product Benefits 

• Reliable 2-inch adhesive strips which secure the drape to the skin. 
•Low linting (INDA 1ST 160.1-83). 

• Meets flammabiiity class 1 (CFR Title 16 Part 1610). 

• Diamond shaped aperture for easy application in the neck area. 
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Suggested Applications 

• Thyroid surgery 



Ordering Information 



^ Catalog Numbar 




■HIIIBH 


IHIIBIi 






IProcluct Description 








Pricing 


pSiza 








1 Order i 


Unit 



9051 

3M™ Steri-Drape™ Thyroid Drape; 3M™ Absorbent impervious material, Adhesive diamond aperture. 



j Overall: 72" x 124" (183cm x 315cm) 


i 1 Each 


00707387560430 


2 Box 


Box 


1 Aperture: 4-1/2" x 4-1/2" (12cm x 12cm) 


i 15 Each/Box 


30707387560431 








1 2 Box/Case 


50707387560435 







Disclaimer: The products listed in this document are intended for use only by customers patients and health care professionals in the 
United States. Countries outside of the United States may have laws, regulatory requirements and medical practices which are different 
than those in the United States and require references to different or additional information. Availability of products may vary from country 
to country Please contact your local 3M sales representative for availability of products in your country. 



Health Care 

3M Center, Building 275-4W-02 
St. Paul, MN 55144-1000 
USA 

1 800 228-3957 
www.3M.coni/healthcare 



3M Canada 

Post Office Box 5757 

London, Ontario N6A 4T1 

Canada 

1 800 563-2921 



For Automated Fax, Product Information 
or Sales Assistance 1-600-228-3957 
In Canada, Contact 1-B00-563-2921 



3M © 2003 
Faxable Doc 72456 
July 2003 
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We performed a double*blind clinical study to determine the efficacy of nonwoven laparotomy drapes in 
which 3*(trimethoxysilyl)propyldimethyloctadecyl ammonium chloride, an antimicrobial agent, was chemically 
bonded to the absorbent reinforcement surroimding the fenestration. The reinforcement portion of the surgical 
drape that contained the fenestration was segmented into four identical-appearing sections, two on each side of 
the fenestration. One segment on each side was antimicrobial. The locations of the treated segments were 
randomly varied. At the end of each operation, test strips were removed. Bacteria were harvested from each 
segment by mechanical agitation. Bacterial CFU were counted. There were 110 surgical cases In the study, 
including clean, clean contaminated, and contaminated procedures. Data analysis divided the cases into two 
distinct groups. Group 1 was composed of 59 cases in which less than 30 total CFU was recovered from the four 
test samples. The average duration of surgery for this group was 1.8 h. Group 2 was composed of 51 cases in 
which bacterial recovery was In excess of 30 CFU per procedure (range, 30 to 25,000 bacterial CFU). The 
average duration of surgery was 3.3 h. Bacterial reduction in the treated strips was 84%. The most common 
organisms Identified on the laparotomy drapes were Staphylococcus epidermidis^ 5. hominis, and Micrococcus 
luteus. This study demonstrated that the reinforcement of a laparotomy drape is a reservoir for potential 
pathogens. It demonstrated that an organosllicon quaternary ammonium antimicrobial agent covalently 
bonded to the reinforcement reduced the number of potential pathogens surrounding the surgical incision by 
84%, independent of the size of the bacterial challenge. 



It has been estimated that 30,000 to 60,000 organisms are 
deposited oh a 3- to sterile field during every hour of 
m^or operations. In a recent 2-year study of 15,207 patients 
admitted to a hospital, there were 1,851 nosocomial infec- 
tions reported, for an infection rate of 12.8%. Postoperative 
wound infections were the most common nosocomial infec- 
tions encountered in the surgical services during this study. 
They accounted for one-third to one-half of all of the 
infections in the patients studied by Egoz and Michaeli (4). It 
has been found that the surgical wound infection rate in* 
creases from 1% for operations lasting 30 min to 14% for 
operations lasting 3.5 h (8). 

One of the primary sources oif bacterial contamination of 
wounds during surgery has been operative personnel. 
Chamley and Eftekhar (2) have shown that bacteria from a 
surgeon's skin penetrate clean scrub suits and sterile gowns 
to reach the sterile field. However, difficulty has arisen in 
trying to document that the organisms generated by the 
personnel in the operating room are the primary cause of 
wound infections. In a cornputer analysis of factors influ- 
encing surgical wound infection, Davidson et al. (3) cited the 
degree of contamination of the wound with microorganisms 
to be the most important determinant in the development of 
perioperative infections. 

The preferred use of nonwoven barriers for the surgical 
staff and patient has been well documented (1, 6, 7, 12, 13, 
16). Now nonwoven drapes have been developed with a 
broad-spectrum organosilicon quaternary ammonium anti- 
microbial agent covalently bonded to the absorbent rein- 
forcement that surrounds the fenestration. This bactericidal 
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fabric should reduce the number of viable bacteria on the 
surface of the drape. In vitro data have demonstrated this 
antimicrobial agent to be effective against Staphylococcus 
aureus, Enterococcus faecalis, Escherichia colt. Salmonella 
typhi, Mycobacterium tuberculosis, Pseudomonas aerugi- 
nosa, Enterobacter aerogenes, Candida albicans, several 
Asperigiilus species. Trichophyton species, and other poten- 
tial pathogens (5, 10, 11). Furthermore, the antimicrobial 
fabric has been shown in the laboratory to be effective 
against the same series of potential pathogens. The antimi- 
crobial fabric is capable of reducing the number of bacterial 
CFU recoverable from the fabric by 91% within 15 to 30 min 
when compared with a nonantimicrobial control fabric (5) 
(C. Herring, personal communication). The purpose of the 
present work was to establish the efficacy of the drapes by 
means of a clinical study and demonstrate that an antimicro- 
bial draping system can reduce the number of potential 
pathogens surrounding a surgical incision. 

MATERIALS AND METHODS 

All of the surgical procedures were performed by the same 
surgeon in the surgical suites normally used by his service. 
Clean, clean contaminated, and contaminated surgical pro- 
cedures were included in the study. All of the procedures 
allowed appropriate usage of the modified laparotomy drape 
developed for the study. The surgical cases included in the 
study varied in length from 0.5 to 6 h. The surgical team 
wore nonwoven masks, hair covers, and shoe covers. All 
other wearing apparel and fabrics used on the patient or by 
the surgical team were closely woven, washed linen. 

Preoperative patient preparation included washing the 
wound site with a standard iodophor scrub solution followed 
by a standard iodophor prep solution. After the iodophor 
solution had dried, the special laparotomy drapes were 
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FIG. 1. A standard laparotomy drape reinforcement was modi- 
fied to consist of four sections (A, B, C, and D), and only two were 
made of antimicrobtaJ fabric. The locations of the antimicrobial 
sections were randomly varied. The standard test sections are 
shown by dotted lines. 

placed in the usual manner. The special fenestrated laparot- 
omy drape was the only variable from the routine prepping 
and draping of the surgical team. (The fenestration is the 
opening or hole in a surgical drape through which surgery is 
performed.) 

To ensure unbiased sampling, special non woven, fenes- 
trated drapes were manufactured for this study by using 
good manufacturing practices as required by the U.S. Food 
and Drug Administration. The experimental drapes were 
standard nonwoven, nonantimicrobial laparotomy drapes on 
which four 13- by 13-in. (1 in. = 2.54 cm) swatches (A, B, C, 
and D) of identical-appearing fabric had been attached on the 
reinforced area surrounding the fenestration (Fig. 1). Two of 
the swatches were treated with an antimicrobial agent, and 
two were untreated. Each drape was given a code number, 
and the locations of the antimicrobial swatches were re- 
corded during the manufacturing process. The positions of 
the treated and untreated swatches were not known to 
anyone associated with the study. The positions of the 
swatches were randomized at the time of manufacturing. 
The study was conducted by a double-blind protocol. The 
antimicrobial agent covalently bonded to the treated 
swatches was 3-(trimethoxysily)propyldimethyloctadecyI 
ammonium chloride, as used in in vitro studies (5, 10, 11). 

At the end of each surgical procedure, standardized 2- by 
13-in. patches of swatches A, B, C, and D were aseptically 
removed from the drape with a clean scalpel and a sterile 
measuring template. These patches were placed in labeled, 
sterile, disposable petri dishes. The drape specimens were 
taken to the microbiology laboratory for immediate process- 
ing. 

Within 30 min after the operation was completed, each 



patch was placed into a 250-ml sterile disposable flask 
containing 75 ml of letheen broth (Difco Laboratories, De- 
troit, Mich.) adjusted to pH 9.5 with NaOH. Control studies 
with letheen broth adjusted to pH 7.2 determined that the 
higher-pH broth did not affect the bacterial survival rate 
when exposure time was limited as described above. This 
broth is an accepted neutralizer of the bactericidal activity of 
quaternary ammonium compounds. The flask was placed on 
a wrist action shaker and agitated at the highest setting for 15 
min. After agitation, the letheen broth was decanted from 
the flask and filtered through a sterile 0.22-^tm (pore size) 
microporous filter. The filter was then removed and placed 
on a nutrient pad (Sartorius) in a 50-mm (diameter) petri 
dish. In some instances, when it was apparent that the 
letheen broth was highly contaminated, samples of the broth 
were filtered and counted. This was done to prevent clogging 
of the filter. The nutrient pad was rehydrated with sterile 
deionized water containing 1.0% yeast extract. The micro- 
biological specimens were then placed in a humidified incu- 
bator at 36°C. The bacterial CFU on the microporous filters 
were counted and photographed after 72 h of incubation. 

Identification of the bacterial isolates was done by stan- 
dard clinical microbiological techniques. Minitek Enterobac- 
teriaceae II (BBL Microbiology Systems, Cockeysville, 
Md.). the Staph-Ident system (Analytab Products, 
Plainview, N.Y.), Sero-STAT Stap (Scott Laboratories, 
Inc., Fiskeville, R.I.), and the Minitek aerobic gram-positive 
cocci test (BBL) were used as directed by the manufactur- 
ers. 

RESULTS 

Scanning electron micrographs. To test the antimicrobial 
characteristics of the treated and untreated fabrics used in 
this study, we obtained electron micrographs of the fabrics 
incubated with E. coli. These scanning electron micrographs 
showed that the morphology of bacteria was greatly altered 
after 15 min of contact with the antimicrobial-agent-treated 
fabric (Fig. 2B). The same organisms in contact with un- 
treated fabric remained unchanged for at least 2 h (Fig. 2A). 
The obvious change in bacterial morphology attributed to 
the antimicrobial fabric is evidence that the bacterial cell 
wall membrane complex has been disrupted as postulated by 
Hugo (9) as the mode of action for this class of antimicrobials 
agent and agrees with the work of Malek and Speier (J. 
Coated Fabrics 12:38-45, 1982) and Richards and CaviU (14). 

Surgical procedures. The experimental drape used in this 
study was a modified, fenestrated, nonwoven laparotomy 
drape. Therefore, the majority of the procediires involved 
abdominal incisions. The surgical procedures by general 
type were as follows: vascular, 35%; liver and biliary tract, 
12%; gastrointestinal (including resections, ostomy, etc.), 
10%; hernia repair, 9%; miscellaneous (debridement, biop- 
sies, abscess drainage, mastectomies), 34%. 

Bacterial isolation. One hundred and ten surgical proce- 
dures were analyzed during this study. Analysis showed that 
the bacterial CFU recovered from the drapes divided the 
surgical procedures into two distinct groups. The groups 
were determined by the total number of CFU isolated from 
a single set of drape samples. 

In group 1, the bacterial CFU recovered from each case 
totaled less than 30. Analysis of this group indicated that a 
comparison of the number of organisms recovered from the 
antimicrobial portion of the drape versus the CFU recovered 
from the nonantimicrobial drapes was not statistically rele- 
vant. This group was composed of 59 drapes in which the 
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FIG. 2. Scanning electron micrographs of £. coU exposed to untreated and antimicrobial-agent-treated fabric (magnification, x 12,000). E. 
colt was suspended in phosphate-buffered water, and portions were placed on appropriate fiber samples. The specimens were incubated at 
20^ for 120 min for the control (A) and for 15 min for the antimicrobial sample (B) in a humidified chamber. After incubation, the samples 
were rapidly vacuum dried and coated with gold. The samples were then examined and photographed with a Cambridge SEM-Stereoscan 
Mark 11. Note the depressed centers of the bacteria on the treated fabric (B) compared with the bacteria on the untreated fabric. 
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FIG. 3. Distribution frequency of the bacterial isolates recovered 
from the antimicrobial fabric and untreated fabric swatches from 
group 2. The actual number of surgical cases in which the indicated 
number of bacterial isolates recovered from the antimicrobial or 
untreated swatches is given at the top of each column. 



mean number of bacterial isolates from the antimicrobial 
swatches was 4.5 CFU with a median of 1.9. The 
nonantimicrobial swatches had a mean bacterial recovery of 
7 CFU with a median of 3.1. The range in total CFU was 1 
to 29, and the mean length of surgery was 1.8 h with a 
median of 1.5 h. 

Group 2 consists of 51 cases in which more than 30 CFU 
was isolated. The mean CFU for the antimicrobial swatches 
was 184 versus 1,172 CFU for the nonantimicrobial 
swatches. The mean duration of surgery was 3.3 h with a 
median of 2.9 h. Figure 3 demonstrates the frequency 
distribution of the bacterial isolates from the antimicrobial 
and nonantimicrobial swatches. Table 1 Lists the numbers of 
CFU recovered from various locations on the surgical 
drapes included in group 2. 

When each surgical procedure was individually analyzed 
for bacterial reduction, the bacterial reduction ranged be- 
tween 15 and 99.9%. The average bacteried reduction per- 
centage was 84.4%. Figure 4 graphically illustrates the 
bacterial reduction percentage frequency of the surgical 
procedures in group 2. 

Analysis of the actual bacterial recoveries given in Table 1 
showed that the data had positive skewness. The skewness 
is attributable to the clean contaminated and contaminated 
cases in which exceptionally large numbers of bacteria were 
isolated (greater than 1,000 CFU). 



The surgical procedures from which the greatest number 
of isolates were recovered all demonstrated high bacterial 
reduction rates attributable to the antimicrobial fabric. In 
actuality, the average bacterial reduction percentage for this 
subgroup of cases was 83%, and the bacterial reduction 
percentage for the subgroup in which the bacterial isolates 
were less than 1,000 was 88%. 

Bacterial identification was performed on the isolates from 
64 cases. Since the organisms killed by the antimicrobial 
fabric could not be determined, analysis of the percentage of 
cases from which a particular organism was isolated was 
performed. Table 2 lists the organisms isolated and identified 
and the percentage of cases in which that particular bacte- 
rium was identified. 5. epidermidis, 5. hominis, and 
Micrococcus luteus were the most commonly isolated organ- 
isms. 

DISCUSSION 

The standard laparotomy drape used in this study had a 
reinforcement area of 676 in^ surrounding the fenestration. 
In our study, we sampled four 2- by 13-in. areas (104 in^) 
located 1.5 in. from the edge of the fenestration for bacterial 
content after each procedure. Therefore, our sample size 
was 15.4% of the total area immediately contiguous to the 
surgical incision site (approximately 2/13 of the reinforce- 
ment area). The size of the area analyzed was limited by the 
method of bacterial isolation used and was as large as 
practical. 

We found that in any fabric some bacteria become trapped 
in the interstices of the fabric. These bacteria cannot be 
removed by mechanical agitation. When a known number of 
bacteria are placed on a fabric, the percentage of bacterial 
entrapment varies, depending on the fabric. The non- 
antimicrobial control fabric used in this study normally 
retains 12 ± 4% of the input bacterial population when the 
bacterial isolation technique used in this study is used; /.e., 
approximately 7/8 of the input bacterial challenge was recov- 
ered in control studies. Therefore, when the unsampled 
drape area and expected bacterial entrapment are taken into 
consideration, it is apparent that the number of bacterial 
isolates recovered in the study represents only a small 
portion of the potential pathogens that might be present in 
the area surrounding the surgical incision. The theoretical 
total number of bacteria that actually were present in the 
surgical field at the end of each procedure can be derived 
from the following formulas: (t) (CFU isolated per proce- 
dure/7) 8 = total theoretical bacterial count on the sampled 
area of the reinforcement corrected for bacterial entrapment; 
(ii) (CFU [corrected for bacterial entrapment] per proce- 
dure/2) 13 = total theoretical bacterial count present on the 
surgical field at the end of the procedure after corrections for 
bacterial entrapment and inclusion of the CFU on the 
unsampled area of the reinforcement. 



TABLE 1. CFU recoveries from surgical drapes 



Side 
of 
patient 








Bacterial recovery (CFU) from: 








% Biu:terial reduction 

attributable to 
antimicrobial fabric" 




Antimicrobial swatches 






Nonantimicrobial swatches 




No. 


Mean 


Range 


Median 


No. 


Mean 


Range 


Median 


Both 


8.025 


184 


0-5,000 


12.5 


51.586 


1.172 


21-20,000 


105 


84.4 


Left 


3.382 


78 


0-2,500 


3 


26.240 


596 


0-10,000 


52 


87.1 


Right 


4,643 


105 


0-2.500 


8 


25.349 


576 


0-10,000 


25 


81.7 



" Percent reduction - (CFU recovery from nonantimicrobial fabric - CFU recovery from antimicrobial fabric )/CFU recovery from nonantimicrobial fabric. 
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FIG. 4. Bacterial reduction percentage frequency. The individual numbers within each bar of the histogram refer to the actual number of 
total CFU isolated in the individual procedures analyzed. Each number refers to a single case demonstrating the indicated percentage of 
bacterial reduction. 



These simple mathematical formulations supply a number 
that reflects the actual potential pathogen population present 
on the reinforced portion of the drape at the completion of a 
surgical procedure. The numbers of bacteria in the sterile 
field derived by using these procedures compared favorably 
with the bacterial counts found by Sampolinsky in his study 
on bacterial contamination in a sterile field (15), 

Hooten et al. (8) reported that the length of a surgical 
procedure influences the postoperative infection rate. The 
differences in the duration of surgery as reflected in group 1 
versus group 2 correlated well with their observations. The 
clinical data demonstrated that, as the time for a surgical 
procedure increased, the number of bacteria on the surgical 
field increased. 

This double blind in vivo study demonstrated the effec- 
tiveness and established the efficacy of an antimicrobial 
fabric in which a broad-spectrum antimicrobial agent was 
bonded to the fibers. The antimicrobial fabric reduced the 
number of potential pathogens surrounding the incision by a 
substantial margin, independent of the bacterial challenge. 

TABLE 2. Percentage of surgical procedures in which specific 
organisms were identified 



% of cases 
in which 

Organism(s) organism(s) 

was 
isolated 



5. epidermidis 60 

5. hominis 53.9 

5. capitis 26 

5. haemolyticus 26.9 

5. warneri 11.1 

5. cohnii 4.7 

S, aureus 3.2 

Staphylococcus sp 7 

M. luteus 39.6 

Miscellaneous gram-posilivc bacilli 15.8 

Pseudomonas sp 6.2 

£. coli 4.7 

Miscellaneous gram-negative bacilli 3.1 



The antimicrobial fabric was efficacious in clean, clean 
contaminated, and contaminated cases regardless of the 
bacterial challenge. No wound infections or adverse healing 
problems developed in any of the patients. Also, no allergic 
reactions were seen. 
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